Introduction
The design of laminated plates for maximum buckling load has drawn much attention in recent years (e.g., [1] - [7] The objective of the present work is to show that the stacking sequence design of a laminated plate for buckling can be formulated as a linear problem by using ply-orientation-identity design variables. Thus, widely available software for the solution of linear integer programming problems can be used. Both the maximization of buckling load for specified total thickness and the dual problem of minimizing total thickness for specified loading are studied.
Analysis and Optimization Formulation
A simply supported laminated plate under biaxial compression is shown in Figure 1 . 
where V0, V1 and V3 are given as
and
where h is the total thickness of the laminate, z is the distance from the plane of symmetry (see Figure  1) , 0 is the ply orientation angle, and pk is a variable which is equal to one if the kth ply is occupied and is equal to zero if the ply is empty. Constraints are applied during the optimization to ensure that p_ can be zero only for the outermost plies. The material invariants are
where .
and Q6_ = GI_- 
Then A_r is given as
The nondimensional flexural stiffnesses are given as 
where tim last constraint ensures that if there are empty plies they are on the outside.
In general, the solution to the optimization problem (13) is not unique. For example, the non-integer solution could require 8.1 plies. The design from (13) will have 10 plies (N must be even because of symmetry), and it will have a substantial margin, that is Ac_ will be significantly larger than 1. Any weaker 10-ply design, that is one that has a ,_¢_ closer to 1, is also a legitimate solution of (13) in that it satisfies all the constraints and has the same value of the objective function. In the present work, to achieve a unique solution, it is assumed that the best design is the minimum thickness plate that has also the largest possible buckling margin of all plates of the same thickness. To achieve this goal the objective function of (13) 
The designs with and without this constraint are compared in Figure 3 . It is seen that the penalty for limiting the number of contiguous plies is quite small. 
Appendlx--In-Plane Stiffness Constraint
This appendix shows how a limit on the in-plane stiffness All can be formulated as a linear function of the ply-orientation-identity design variables. Limits on other stiffness components can be formulated in a similar way.
The in-plane stiffness All is given as
We define nondimensional stiffness and integrals as
where all can be expressed as
and the nondimensional integrals can be expressed in terms of the ply-identity design variables as
In the example used in the Results section the lower limit on All is a specified fraction f of the corresponding stiffness of an n-ply all 0* laminate. 
